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1, SUMMARY. It is well known that if every pair of 


' occurs in A blocks, then every two blocks of the desiga have 


 -A treatments in common, In this paper it will be shoen that 
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ay 3. ‘THE INCIDENCE AND STRUCTURAL MATRICES. in [2] there 


Bis us structural matrix for Balanced ineoaplete block 


designs. We now shall define the imeidence matrix, amd two 


structural matrices for GD designs. 
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Where the elenents of the axa submate ix A are © in the principal 
diagonal and A, elsewhere, and the elements of the a x n submatrix 
B are A, everywhere. Of course NN° contains v = me rews and 
columns. 

Now choose any t < b biocks of the deste Let the 
submatrix of N which corresponds to these ¢ blocks be denoted 
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and u-th chosen blocks, (j,u = 1,3,°°°,t). Then the t x ¢ 
symmetric matrix | 

(3.5) Be = HONS © (wyy) 

ee defined to be the entersection structural matrix of the t 


sheen blocks, The pe or columa of S; coreeaponte to the 


Ce fiade on ae on 


“& 


3 eg 


br 


1 chosen block ane the gueceasive elements of the goth | 
ro or eoluns give the number of treatments which this block 
has in ‘common with the lst, Zad, «c+, t-th chosen blosks. | 
a We next shall consider another structural matrix, Let 
» denote the number of treataents from the woth group which 


visens 2.) ct u oded oe common. phea 


1 s8~f, edt to Siazeoke | 


‘ 


Hohte eudng Ae 


: 
+ 2 
4 : 
; 
- + 
4 Ss | 
} 
% . 
BR x = 
: 
o 
L 4 S ~ 7 = 
= cf . 
: i 
J. 
7 
PG ie. oy 


am & Lond 


at 
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oo THE CHARACTERISTIC MATRIX. We shall define an analogue 


as the group struetural matrix of the t chosen blocks. 


of the characteristic Bateix whieh was gevelcred for Balanced 
“incomplete block designs in {3}. For the remainder of the 
paper, except for the last ssetion, we shall restrict our? 
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initial block B, among the other blocks, Let n, be the number 
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im eommon with By o Then from the definition ef the design we 
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From (6.1), (6.5), and (6.6) we obtain 
6.7) B=0. 


Hence the following lemma. 

) Lemma 6.1, if for a regular symmetrical GD desiga By 

: denotes the number of blocke which have j treatments in common’ — 
with @ Ziven initial bleck, then 3 


: Ik i 
Be & a, (J- Ay G~A,) = 0. 


How let raw A and 3\,- A, be relatively prime. It 


foliows from (8.3) that es cannot lie in the copes interval (A Ay). 


I 
fhen every term of B bn or sero, But since B = 0, 
every term must be zero. We thus get 

| gheoren 6.2. If for @ regular cynnetrical GD desigu 
rag A , aad A a. are relatively prime, then any two blocks 
have either a, or A : treatments in common, 


We further observe that even if ray A. and A,- a are 
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6.121 vs, = 2. (93) 
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is Theorem 6.2. If for a regular symmetrical GD desiga 

raw A and A iA , are relatively prime, then the blocks 


fall into m groups of n blocks each, which are such that any 


: re bloeks from the same group contain a treatmente in 
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common and any two blocks from different groups contain A 
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9%, THE SEMI-REGULAR CLASS. For this elass i t—wee-ekowe 

7 . Hence the 


‘z "5 = 
above theory doses not apply: , We shall give a simple examples 


which demonstrates for small v that there do sometimes exist 
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